Introduction. The impact of insurance expansion on the currently insured population is largely unknown. We examine rates of elective surgery in previously insured individuals before and after Massachusetts health care reform. Methods. Using the State Inpatient Databases for Massachusetts and 2 control states (New York and New Jersey) that did not expand coverage, we identified patients aged 69 and older who underwent surgery from January 1, 2003, through December 31, 2010. We studied 5 elective operations (knee and hip replacement, transurethral resection of prostate, inguinal hernia repair, back surgery). We examined statewide utilization rates before and after implementation of health care reform, using a difference-in-differences technique to adjust for secular trends. We also performed subgroup analyses according to race and income strata. Results. We observed no increase in the overall rate of selected discretionary inpatient surgeries in Massachusetts versus control states for the entire population (−1.4%, P = .41), as well as among the white (−1.6%, P = .43) and low-income (−2.2%, P = .26) subgroups. We did, however, find evidence for a woodwork effect in the subgroup of nonwhite elderly patients, among whom the rate of these procedures increased by 20.5% (P = .001). Among nonwhites, the overall result reflected increased utilization of all 5 individual procedures, with statistically significant changes for knee replacement (18%, P < .01), back surgery (18%, P = .05), transurethral resection of the prostate (28%, P = .05), and hernia repair (71%, P = .03). Conclusion. Our findings suggest that national insurance expansion may increase the use of elective surgery among subgroups of previously insured patients.
Introduction
As implementation of the Affordable Care Act (ACA) accelerates the number of new patients enrolling in public insurance programs, there is great interest in understanding both the intended and unintended consequences of health care reform. The term woodwork effect has been used to describe one unanticipated consequence of the ACA, whereby individuals already entitled to Medicaid come "out of the woodwork" to enroll only after media coverage and outreach associated with the reform makes them aware of their eligibility. 1 While the federal government covers the expenditures of individuals who are newly eligible under the ACA's Medicaid expansion provisions, the costs of previously eligible new enrollees are absorbed by state governments. With 9 million adults and children currently eligible, but not enrolled in Medicaid, the woodwork effect may yield billions of dollars in unanticipated health care expenditures. 1 It is plausible that a similar woodwork phenomenon exists regarding health care utilization. Specifically, heavy media coverage and local outreach about the benefits of health care coverage may motivate already insured patients (eg, elderly) to increase their use of services, including elective surgery. For example, previous investigators have noted an increase in the rate of surgery among elderly blacks and Hispanics after passage of the 2006 Massachusetts health care reform. 2 This finding is surprising because the provisions of the state law were focused on expanding health insurance coverage for the nonelderly. The increase in surgical utilization may be the result of a woodwork effect, or it may reflect a secular increase in the rate of surgery for the elderly.
To examine this issue further, we performed a difference-in-differences analysis using the elderly population of Massachusetts and 2 control states to determine whether health care reform increased the utilization of elective surgeries among individuals with preexisting insurance coverage. A better understanding of the presence and magnitude of a woodwork effect for utilization would help clarify the full impact of national insurance reform.
Methods

Data Sources and Study Population
We used the State Inpatient Databases (SID) for Massachusetts and 2 nearby Northeastern control states (New York and New Jersey) as our primary data sets. 3 New Jersey and New York were selected as controls because these states are in close geographic proximity to Massachusetts, had comparable high surgical volumes, and had data available during the study period. We also used data from the US Census Bureau to estimate rates of uninsured individuals, median household income, and population growth. [4] [5] [6] This study was deemed exempt from review by the University of Michigan Institutional Research Board.
Our study cohort included elderly patients over the age of 69. We selected this group for several reasons. First, we wanted to analyze a cohort of patients that were almost all insured (ie, due to Medicare eligibility) prior to health care reform in Massachusetts. 7 Second, because there is a sharp increase in the use of health care services when patients initially become Medicare eligible, 7 we excluded patients between the ages of 65 and 69. We also excluded patients who did not reside in Massachusetts or the control states (10.6%) and those with primary payer listed as "self-pay" (0.30%), "free-care" (0.03%), "other" (0.87%), or missing (<0.01%).
We hypothesized that, if present, the woodwork effect for utilization would be greatest for discretionary surgical care. 8 Guided by expert opinion and the literature, we defined discretionary procedures as inpatient surgeries with high levels of preference sensitivity, recognized medical management alternatives, and documented regional variation. [8] [9] [10] Likewise, we excluded all patients who underwent emergent procedures (8.1%) using the appropriate flag available in the SID. Ultimately, our analytic cohort included patients undergoing 1 of 5 elective operations knee replacement, hip replacement, transurethral resection of the prostate, back surgery, and inguinal hernia repair.
Because the woodwork effect may vary across patient populations, we decided a priori to perform separate analyses for the following patient subgroups: (a) non-Hispanic whites, (b) nonwhites (included blacks and patients of Hispanic origin), and (c) low income. We used variables available in the SID to identify race and ethnicity. To define our low-income cohort, we used the Small Area Income and Poverty Estimates from the Census Bureau. We linked patient zip codes to counties in Massachusetts and identified patients that lived in the tertile of counties in Massachusetts with the lowest median household income.
Analysis
We examined statewide utilization rates before and after implementation of health care reform using a differencein-differences technique to adjust for secular trends including the introduction of Medicare Part D. While Massachusetts health care legislation was enacted in April 2006, we assigned July 2007 as the transition point between the pre-and postreform eras. We selected this date because the provisions of the law were implemented in a staggered fashion from July 2006 through July 2007, and the number of uninsured individuals did not decline significantly until 2007. 5, 11, 12 To implement the difference-in-differences analysis, we fit separate ordinary least square regression models for all patients and the subgroups that we examined. The primary outcome (ie, dependent variable) was the total number of discretionary surgeries in each state per quarter per 10 000 individuals. We adjusted for unemployment 13 and seasonal differences in rates of surgery. 14 We performed a difference-in-differences analysis for the entire population, and then performed subgroup analyses according to race and income strata.
Results
We identified 366,642 procedures performed on Medicare beneficiaries in all 3 states. We observed no increase in the overall rate of selected discretionary inpatient surgeries in Massachusetts versus control states for the entire population (−1.4%, P = .41), as well as among the white (−1.6%, P = .43) and low-income (−2.2%, P = .26) subgroups. We did, however, find evidence for a woodwork effect in the subgroup of nonwhite elderly patients, among whom the rate of these procedures increased by 20.5% (P = .001; Figure 1 ). Among nonwhites, the overall result reflected increased utilization of all 5 individual procedures, with statistically significant changes for knee replacement (18%, P < .01), back surgery (18%, P = .05), transurethral resection of the prostate (28%, P = .05), and hernia repair (71%, P = .03; Table 1 ).
Discussion
We found that insurance expansion increased the use of elective surgery for some, but not all, previously insured populations. This "woodwork effect" for utilization was specifically observed among elderly nonwhites in Massachusetts.
There are several possible reasons for this finding. First, the nonwhite population had the highest prereform risk of being uninsured in Massachusetts. 5 Accordingly, local outreach surrounding the benefits of obtaining health care coverage may have been most pronounced for communities enriched with racial/ethnic minorities. Specifically, Massachusetts health centers, which are often strategically positioned in areas where racial/ethnic minorities live, play a pivotal role in educating the community about health-issues. In a similar vein, provisions in the ACA encourage the use of community health workers to conduct outreach regarding health problems and promote healthy behaviors in medically underserved communities. 15 These educational efforts may have influenced health care behaviors not only for the uninsured but also for community members with existing coverage. 16 Second, evidence suggests that, independent of insurance status, there is a large unmet need for elective surgical procedures (eg, joint replacement surgery) in minority populations. 17 Net change in MassachuseƩs aŌer healthcare reform p = 0.41 p = 0.43 p = 0.26 p = 0.001 than 65 years of age have access to the same insurance benefits through Medicare, total knee replacement rates are 37% lower for nonwhites compared with whites. It is possible that outreach through health centers in Massachusetts facilitated the clinically necessary growth of discretionary surgeries in minority communities. Furthermore, there is evidence that patients are more likely to undergo joint replacement if a member of the patient's social network has undergone the same procedure with a successful outcome. 18, 19 Finally, increased physician capacity may have induced demand in areas with large numbers of nonwhites. Anticipating a large influx of newly insured patients, physicians and hospitals may have expanded services in areas with racial/ethnic minorities. Such added capacity could have spurred utilization among previously insured patients in the same communities.
Although factors unique to Massachusetts 20 limit definitive forecasts about whether a similar phenomenon will occur following widespread implementation of the ACA, states with active outreach about the benefits of health care insurance may be most susceptible to changes in utilization among their previously covered populations. This woodwork effect may lead to improvements the health and quality of life of the already insured and subsequently reduce known racial disparities in the use of elective surgical procedures. Analyses that have examined the effect of insurance expansion on the nonelderly have shown these benefits. 2, 21, 22 However, increased utilization of health care services (for better or worse) will lead to increased health care spending. This has been observed in Massachusetts, where insurance expansion led to increased overall expenditures. Our findings suggest that any economic analysis of insurance expansion should not only consider the financial impact of increased health care utilization by the nonelderly newly insured but also increased utilization by subpopulations that are already insured. While the utilization-centered woodwork effect may vary based on characteristics of the individual states, it should not be ignored when evaluating the comprehensive impact of expanded coverage through the ACA.
